Objective: The aim of this study was to measure presenteeism (productivity impairment while the patient is at work) and the related risk factors in patients with systemic lupus erythematosus (SLE) from Argentina. Methods: A total of 130 consecutive (1997 American College of Rheumatology (ACR) criteria) working patients with SLE were assessed using a standardized data collection form. Sociodemographic, disease and work-related variables were collected. The Work Productivity and Activity Impairment (WPAI) questionnaire was performed. Results: Overall, 130 patients were included in the analysis; 91% were women, and the mean age was 39 years (range 19-77). A total of 43% were White, 43% Mestizo and 13% Amerindian. Overall, 38% were single and 38% were married. A total of 75% had more than 12 years of formal education. The median disease duration was 7 years (interquartile range 25-75 (IQR) 4-13). Median Systemic Lupus Erythematosus Disease Activity Index (SLEDAI) score was 0 (IQR 0-2), and median Systemic Lupus International Collaborating Clinics/ACR Damage Index (SLICC-SDI) score was 0 (IQR 0-1). Lupus quality of life (LupusQoL) domains scores were: physical health 87 (IQR 70-96), emotional health 78 (IQR 54-91), burden to others 75 (IQR 50-92), intimate relationships 87 (IQR 50-100), and body image 85 (IQR 70-100). Absenteeism was 8%, presenteeism was 19%, and overall work impairment (absenteeism þ presenteeism) was 26%. In the multiple regression analysis, considering presenteeism as dependent variable, (adjusting by age, disease duration, >12 years of education, Non-white race, Visual Analogue Scale (VAS) pain, VAS fatigue, SLICC-SDI, LupusQoL, physical and emotional domains), we found that SLICC-SDI (odds ratio (OR) 1.68, confidence interval (CI) 1-2.7) and Non-white race (OR 3.27, CI 1.04-10) were related to presenteeism and >12 years of education (OR 0.30, CI 0.09-0.98) and higher scores of LupusQoL emotional health domain (OR 0.95, CI 0.92-0.98) were protective. Conclusions: organ damage and Non-white race were significantly associated with presenteeism while >12 years of education and higher scores of LupusQoL emotional health domain were protective. Lupus (2018) 27, 33-39.
Loss of work and domestic function have personal and societal costs, which are considered indirect costs of SLE. Work disability, absenteeism (percentage of time missed from work) and presenteeism (productivity impairment while the patient is at work) are also included in indirect disease costs. 1, 2 In recent years, increased attention has been given to presenteeism. There are several instruments to measure presenteeism. [3] [4] [5] [6] There is a validated measure, the Work Productivity and Activity Impairment (WPAI) questionnaire, 7 developed for chronic diseases that has been used in several SLE studies to assess impairment at work and daily activities. [8] [9] [10] [11] Studies assessing work disability in SLE patients had been published 1, 2, 12 but fewer studies have been published studying clinical and sociodemographic variables associated with presenteeism in SLE patients and there are no data from Argentinean patients. The objective of the study is to assess the relationship between presenteeism, disease characteristics, activity, quality of life and damage in patients with SLE from Argentina. This is an exploratory study based on previous studies in rheumatoid arthritis (RA) and SLE. Furthermore, there are no data about presenteeism in Argentinean patients with SLE and predictive factors might differ from other populations.
Patients
We conducted an observational cross-sectional study. A total of 13 rheumatology centers in Argentina participated in the study and included SLE patients fulfilling the 1997 American College of Rheumatology (ACR) criteria. 13 All patients were over 18 years old.
Written informed consent was obtained from all study participants. The study was approved by research ethics committees from all participating centers according to the Helsinki Declaration principles.
Data collection

Measures
Patient self-administered questionnaires: each patient completed a questionnaire designed specifically for this study that included: sociodemographic data (sex, age ethnicity according to Gladel, 14 marital status, years of education, household income in Argentinean pesos and medical insurance).
Visual analogue scale (VAS) of global disease activity, fatigue and pain were obtained. All patients completed the Spanish version of the Lupus Quality of Life questionnaire (LupusQoL). The LupusQoL measures aspects of healthrelated quality of life during the prior 4 weeks and includes 34 items across five domains (body image, burden to others, emotional health, intimate relationships, and physical health). Overall scores range from 1 to 100, with higher scores indicating better health-related quality of life. 15 Work status: The patients were asked their current work status within the following mutually exclusive categories: (1) working for pay; (2) work disabled due to SLE (not working or receiving a disability benefit due to SLE); (3) retired (4) unemployed; (5) student; or (6) housewife. All patients completed the WPAI questionnaire, which measures levels of impairment at work and general activities and has been validated for several chronic conditions. An SLE-specific version (WPAI-Lupus v2.0) was used; it is not validated for SLE but has been used in previous studies to evaluate presenteeism in SLE patients. [8] [9] [10] [11] The WPAI questionnaire records impairment due to SLE during the prior 7 days and has six items grouped into four domains. Outcomes for each domain are expressed as impairment percentages, with higher numbers indicating greater impairment and less productivity. The four WPAI domains are described as follows: absenteeism (percentage of time missed from work; a higher percentage corresponds to more time missed from work); presenteeism (percentage impairment of productivity while at work; a higher percentage corresponds to worse productivity while at work such as patients being more limited in the amount or nature of work they can do); overall work impairment (combination of absenteeism and presenteeism domains; a higher percentage corresponds to more time missed from work and worse productivity while at work) and activity impairment (percentage impairment in activities outside of work; a higher percentage corresponds to worse productivity while doing regular daily activities such as housework, shopping, childcare, exercising, studying, etc.) 16 Physician data collection form A standardized form designed for this study was completed by the treating physician where the following information was collected: Charlson comorbidity index, 17 obesity and fibromyalgia diagnosis, disease characteristics such as disease duration, medications ever received, clinical manifestations (ACR criteria and organs involved). Chronic damage due to SLE was measured using the System Lupus International Collaborating Clinics/ ACR Damage Index (SLICC/SDI) 18 and the disease activity was measured with Systemic Lupus Erythematosus Disease Activity Index (SLEDAI) 19 and physician global disease activity Visual Analogue Scale (VAS). The number of outpatient visits to the rheumatologist, emergency room consultations and hospitalizations due to SLE within the last 12 months were also recorded. Job type was classified according to the International Occupation classification 20 and job physical demand (Soler-Pujol scale) 21 was recorded.
Statistical analyses
Descriptive statistics: number, mean, median, standard deviation, interquartile range (IQR) 25-75, and frequency distributions were used to describe the population studied. Chi-square was used to test differences between groups for categoric variables. Continuous variables were examined using a Student´s t-test and Mann-Whitney (Wilcoxon) test for non-normally distributed variables. Pearson correlation coefficient (r) was performed to correlate presenteeism with absenteeism and with impairment in daily activities. The association between the following variables: disease duration, patients with >12 years of education, Non-white race patients, median ACR criteria, SLEDAI, SLICC-SDI, Charlson comorbidity index, VAS fatigue, VAS patient global disease activity, VAS physician global disease activity, LupusQoL physical health domain, LupusQoL emotional health domain, LupusQoL burden to others domain, and LupusQoL body image domain were first examined by univariate analyses. A multivariate logistic regression model was calculated for presenteeism with those variables that were found with significant association in the univariate analysis, adjusted by age. We have reported the percentage of patients who reported presenteeism, absenteeism and daily activities different from 0 to be able to know how many patients had impairment as opposed to the degree of impairment.
Results
A total of 130 working patients were included in the analysis: 82 (64%) were employed, 33 (25%) were self-employed and 14 (11%) were working per hour. Overall, 91% were women, and the mean age was 39 years (range 19-77). A total of 43% were White, 43% Mestizo and 13% Amerindian. Overall, 38% were single and 38% married. A total of 75% had >12 years of formal education. Overall, 70% had health insurance ( Table 1 ). The median ACR criteria was 5 (IQR 4-6). All patients were antinuclear antibody-positive, 82% had arthritis, 60% photosensitivity, 74% another immunologic criterion, 64% had glomerulonephritis and 11% neurologic criteria. The median disease duration was 7 years (IQR 4-13).
The median SLEDAI was 0 (IQR 0-2). The median SLICCI-SDI was 0 (IQR 0-1). This sample of patients had a median of 4 (IQR 2-6) ambulatory visits to their rheumatologist, had visited the emergency room 2 times (IQR 0-10) and required hospitalization 1 time (IQR 1-2) in the last year. A total of 23% had comorbidity apart from connective tissue disease in the Charlson comorbidity index. The most commonly received medications were antimalarials (96% of the patients), corticosteroids (86%) and other immunosuppressants (70%). The most affected LupusQoL domains were burden to others (median 75, IQR 50-92), and emotional health domain (median 78, IQR 54-91). The least affected domain was physical health domain (median 87, IQR 70-96) and intimate relationships (median 87, IQR 50-100). In VASs, fatigue was the most impaired scale (median 4, IQR 0-5), and the least impaired scale was physician global disease activity (median 1, IQR 0-4), (Table 2) .
Working job titles according to the International Standard Classification of Occupations were: 28% intellectual and scientific professionals, 28% administrative employees, 18% elemental occupations, 13% nonqualified sales and services workers and 13% other occupations. According to the Soler-Pujol physical demand scale, 56% had a sedentary job and 36% had mild physical demand. The average hours worked in the last week were 28 h. The average hours in the last week lost because of SLE were 3 h.
Absenteeism was 8% and presenteeism was 19%. Overall work impairment (absenteeism þ presenteeism) was 26%. Impairment of the daily activities was 27%. We assessed the correlation between those variables to see if higher absenteeism implies higher presenteeism/non-work activity impairment and we found a strong correlation between presenteeism and impairment in daily activities (r ¼ 0.805 p < 0.00001). There was a weak correlation between presenteeism and absenteeism (r ¼ 0.406 p < 0.00001).
We assessed if arthritis was a risk factor for work productivity. Selecting the presence of arthritis from SLEDAI scores (current active arthritis) arthritis was not significantly associated with presenteeism (median patients with arthritis 30 (IQR 0-70) versus 0 (0-40) in patients without arthritis p ¼ 0.498). On the other hand, if arthritis as an accumulated feature is selected (ACR criteria, arthritis any time after SLE diagnosis) we found that the median presenteeism of patients with arthritis was 0 (IQR 0-40) versus 0 (0-10) in patients without arthritis, the association was of borderline statistical significance (p ¼ 0.050).
In the univariate analysis, those patients with impairment at work, had fewer years of formal education, worse SLICC-SDI score, fatigue, pain and global disease activity by the patient VAS and worse LupusQoL score in all domains (Table 3 ).
In the multivariate analyses (logistic regression), organ damage measured by SLICC-SDI and Non-white race were significantly associated with presenteeism. On the other hand, > 12 years of education and higher scores of LupusQoL emotional health domain were protective variables ( Table 4) .
The following results are not included in the formulas to calculate WPAI, but will allow us to compare our results with other studies: 48% of patients reported absenteeism (missing their paid work because of SLE) and 45% of patients had presenteeism (some degree of work impairment while at work). Furthermore, 58% of patients had impairment in their daily activities.
Discussion
In this multicenter cross-sectional study we assessed the impact of SLE on work productivity using the WPAI questionnaire. A total of 45% of patients with SLE reported some degree of work impairment; presenteeism was 19% and absenteeism was 8%. Overall work impairment was 26%. There was a strong correlation between presenteeism and impairment in daily activities and a weak correlation between presenteeism and absenteeism. Arthritis as an accumulated feature, but not in the SLEDAI score, at the time the patient was assessed was associated with presenteeism
In our study, multivariate analysis identified variables that were significantly associated with impaired work productivity (presenteeism) such as Non-white race, fewer years of formal education, higher SLICC-SDI score, and worse scores in the LupusQoL emotional domain. This is a cohort of patients with low disease activity and damage, as we found a significant association with disease accumulated damage and presenteeism, we hypothesize that in a cohort of patients with more active disease and accumulated damage, presenteeism would have been greater. In the same way, our patients reported moderate physical demand in their jobs, having patients with higher physical demands might have negatively impacted on presenteeism. Nevertheless, our population did not differ in clinical characteristics from other cohorts where presenteeism was studied.
There are a few studies where the WPAI questionnaire and formulas were used to measure presenteeism in SLE patients. [8] [9] [10] Some studies used the WPAI questionnaire without calculating its formulas. 11 Other authors used different tools to measure work productivity, such as loss of working hours 22 or the World Health Organization Health and Performance Questionnaire (HPQ). 23 In the Al Sawah et al. cross-sectional study, 10 presenteeism was 24%, absenteeism 23% and overall work impairment was 19%. This study did not assess the association between clinical and sociodemographic variables with presenteeism. In our cohort of patients, presenteeism was 19%, absenteeism was 8% and overall work impairment was 26%, showing that our patients had less work impairment.
In the study by Gordon et al. 8 presenteeism was 43% and, absenteeism was 13%, which was higher than in our cohort. In the former report, fatigue significantly correlated with all WPAI domains in multivariate analysis. In our study, fatigue was significantly associated with presenteeism in the univariate analysis, but not in the multivariate analysis; nevertheless, it was significantly associated with the emotional domain of the LupusQoL questionnaire where several questions related to fatigue are included. In addition, the LupusQoL physical health domain correlated with all WPAI domains in Gordon´s report. In our results, all LupusQoL domains were associated with presenteeism in the univariate analysis but when the multivariate analysis was performed, the emotional health LupusQoL domain was the only one with a significant association.
In the Drenkart et al. 9 study, overall work impairment (combination of absenteeism and presenteeism) in those patients with severe, moderate or mild activity was 50%, 38% and 15% respectively. Work productivity impairment was significantly higher among patients with severe fatigue, forgetfulness or depression, muscle pain or weakness, joint pain, stiffness or swelling and those who reported strokes. In our study, overall work impairment was 26%. In the univariate analysis, we found an association between presenteeism fatigue and pain, but we did not assess stroke, stiffness, muscle pain or depression.
Chaparro et al. 24 assessed work productivity using WPAI in an Argentinian population with RA. Presenteeism was 38%, absenteeism was 14% and overall productivity was 45%. All variables were higher than ours, probably because functional ability is more compromised in RA than in SLE. Work impairment had a positive correlation with RA activity Disease Activity Score (DAS) 28, functional ability Health Assessment Questionnaire (HAQ), and with lower quality of life (RAQoL). In the multivariate analysis, HAQ and RAQoL were correlated with work impairment. In our results, activity measured by SLEDAI was not related to presenteeism.
Utset et al. 23 using the HPQ questionnaire found that worse presenteeism was associated with pain scores, fatigue levels (Functional Assessment of Chronic Illness Therapy scale) and depressive symptoms. Panopalis et al. 1 assessed work productivity by calculating costs, estimated by changes in working hours and less work productivity was associated with activity measured by Systemic Lupus Activity Questionnaire (SLAQ), older age and worse physical and mental status. We measured activity using SLEDAI and did not find association either in the univariate or in the multivariate analysis. Drenkart et al. 9 and Garris et al. 11 reports measured disease activity using the SLAQ and found that disease activity was significantly related to presenteeism and daily activities impairment.
In our study, presenteeism was associated with organ damage measured by the SLICC-SDI score. Drenkart et al. 9 using a patient-reported damage score (Brief Index of Lupus Damage score -BILD) found that more damage correlated with worse work overall impairment. Utset et al. 23 did not find an association between presenteeism levels and damage measured by SLICC-SDI.
Sociodemographic variables like ethnicity and years of formal education were assessed in few studies where presenteeism was measured in an SLE population. We found an association between impaired work productivity (presenteeism) with Non-white race and fewer years of formal education. Utset et al. 23 found that African American race, older age and fewer than 4 years of college education were associated with work disability. Drenkart et al. 9 found than the standardized unemployment ratio was twice for African American patients than for Whites.
Productivity outside employment was also evaluated. In our cohort, impairment in daily activities was 27% and similar percentages were found in the study by Al Sawah et al. 10 . In the Gordon et al. 8 study, 56% of patients had their outside work impaired and a positive correlation was found with all LupusQoL domains. We concluded that absenteeism is not the only problem; patients also have a variable degree of impairment while they are at work (presenteeism) and this is an important issue to consider when assessing a patient with SLE in our clinical practice to be able to implement more aggressive treatment to reduce the impact of disease in patient´s work and life performance.
There are major contributions of our study. First, this is the first study in Argentina that examined the burden of SLE in presenteeism in a cohort that is representative of our population with an admixture of ethnicity and different education levels. Second, understanding and quantifying how disease affects presenteeism is the first step to being able to implement measures to reduce the impact of disease burden.
Our study has some limitations:
. The sample statistical power was not calculated;
. There was no control group;
. Being a cross-sectional study, presenteeism might be underestimated. This sample is represented by ambulatory patients; probably sicker patients were not ambulatory and therefore unable to attend an outpatient clinic and be part of the study; . Although patients from public and private practices were included, damage and disease activity were mild; . Our sample has 74% of highly educated patients (more than 12 years of formal education) and might not be representative of the general population of our country; . We chose the WPAI questionnaire to measure work impairment, and although this questionnaire has been used in several studies with SLE patients, it was not specifically validated for this condition.
In conclusion, we found that presenteeism, was related to disease damage, fewer years of formal education, Non-white race and worse scores in the LupusQoL emotional domain. Identifying these patients with higher risk of work impairment will help to implement measures to minimize work disability.
